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FE6159 

TITLE: 

Magnesium dichloiide-ethanol adducts and catalyst components obtained 
therefrom 

The present invention relates to magnesium dichloride/efhanol adducts which are characterized by 
particular chemical and physical properties. The adducts of the present invention are particularly 
useftd as precursors of catalyst components for the polymerization of olefins. 
MgCl2*alcohol adducts and their use in the preparation of catalyst components for the 
polymerization of olefins are well known in the art. 

Catalyst components for the polymerization of olefins, obtained by reacting MgCfc^nEtOH 
adducts wifli halogenated transition metal compounds, are described in USP 4,399,054. The 
adducts are prq)ared by emulsifying the molten adduct in an immiscible dispersing medium and 
quenching the emulsion in a cooling fluid to collect the adduct in the form of spherical particles. 
No physical characterization reading the degree of cristallinity of the adducts are reported. 
In WO98/44009 are disclosed MgCfc^alcohol adducts having improved characteristics and 
characterized by a particular X-ray dififtaction spectrum, in which, in the range of 29 di JB&action 
angles between 5"" and 15*^, the three main difl&action lines are present at diffraction angles 29 of 
8.8 ± 0.2^, 9.4 ± 0.2^ and 9.8 ± 0.2^, the most intense diffraction lines being the one at 29=8.8 ± 
0.2°, the intensity of the other two diffraction lines being at least 0.2 times the intensity of the 
most intense diffraction line. Said adducts can be of formula MgCfc^mEtOH^nBbO 
where m is between 2,2 and 3 .8 and n is between 0.0 1 and 0.6. In addition to the above described 
X-ray spectrum, the above described adducts are characterized by a Differential Scanning 
CalOTimetry (DSC) profQe in vMch no peaks are present at temperatures below 90^C or, even if 
peaiks are present below said temperature, the fusion enthalpy associated with said peaks is less 
than 30% of the total fusion enthalpy. 

These adducts are obtained by specific preparation methods involving the reaction between 
MgCb and alcohol under conditions including long reaction times and absence of inert diluents or 
use of vaporized alcohol. Nothing is said, in the working examples, about the water content The 
catalyst components obtained fi-om these adducts have an increased activity over those obtained 
from the adducts of the prior art. However, the availability of catalyst components with still 
improved activity is always needed in view of the economic advantages obtainable in the 
operation of the industrial plants. In the international ^plication WO03/082930 aie described 
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MgCfc^mEtOH adducts in which m is from 2.5 to 3.2 optionally containing water up to a 
maximum of l%wt based on the total weight of the adduci, characterized by a DSC profile in 
which the highest melting Temperatuie (Tm) peak is over lOP'^C and has an associated fusion 
enthalpy (AH) of 103J/g or lower. The catalyst components obtained fiom the adducts of the 
present invention are enable to give catalysts for the polymerization of olefins characterized by 
enhanced activity with respect to the catalysts prepared fix>m the adducts of the prior art. 
Although the results are good in order to obtain these adducts a strict control on the water in the 
system must be applied which can render the process too burdensome. In addition, the associated 
values of the frision enthalpy may increase with the time due to the effect of the cristallization 
tend^cy and such a behaviour could lead to adducts that upon reaction with transition metal 
compounds can give catalyst components with somewhat worsened properties. It would be 
therefore important to find adducts capable to generate catalyst components having higji 
potymerization activity and with a relatively low fusion enthalpy. Moreover, it would be usefial if 
the increase of such relatively low fusion enthalpy would be at least delayed wifli the time m order 
to make easier the transformation in a catalyst component witii valuable properties. 
The present invention therefore relates to adducts comprising MgCfc, eflianol and a Lewis base 
(LB) different from water, said compounds being present in molar ratios defined by the following 
formula MgCl2*(EtOH)n(LB)p in which n is from 2 to 6 and p has values satisfying the following 
equation p/(n-+p)^0. 1 . 

Preferably, p has values satisfying the followiag equation p/(n+p)<0.05, more preferably 
p/(n4p)<0.0125. 

The Lewis base can be selected fix)m carboxylic adds, amides, aldehydes, esters, ethers, esters, 
ketones, silanes, amines, alcohol and nitriles. Preferably, the Lewis base is selected fixan ethers, 
esters, and confounds of formula RXm where R is a hydrocarbon group having from 1 to 20 
caifeonatoms,Xisa-NEl2,a-NHRor-OHgroupandmis 1 or higher. 

R is preferably an alkyl or alldhden grovp having from 1 to 10 carbon atoms preferably from 2 to 
6 carbon atoms, X is preferably -OH and m ranges from 1 to 6, and preferably is 1, 2 or 3. 
Preferred ethers are the C2-C20 aliphatic ethers and in particulars cycUc ethers preferably 
having 3-5 carbon atoms such as tetrahydrofurane, dioxane. Also suitable are the linear or 
cyclic aliphatic ethers having two or more ether groups. Preferred esters are the alkyl esters 
of Cl-ClO aliphatic carboxylic acids and in particulars C1-C4 alkyl esters of aliphatic mono 
carboxylic acids such as efhylacetate and methyl formiate. 
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Rfipresenlative esxamples of compounds of formula RXm are methanol, propanol, isopropanol, n- 
butanol, i-butanol, sec-butanol, tert-butanol, pentanol, 2-mefhyl-l-pentanol, 2-ethyl-l-hexanol, 
phenol, 4-me1hyl-l-phenol, 2,6-dimefhyl-l. phenol, cyclohexanol, cyclqpentanol, efliylene glycol, 
propylen glycol, 1,4-butanediol, glycerine, mamiitol, polyvinyl-alcohol, acetanitrile, 
ethylenediammine, 3-picoline, trieflianolammme, triefhylammine, diisopxjpylammme. 
R^esentatives examples of the oflier Lewis Basis are acetic adds, acetanitrile fomiic aldehyde 
acetamide, fiamamide. 

Generally, the fosion enthalpy associated to the said adducls is lower than 100 J/g and most 
preferably in the range 85-95 J/g. As mentioned above, these values are referred to the adducts 
prepared not earKer flian 2 days from the date of measurement. However, the apphcant has 
noticed that the adducts of the invention have a lower tendency of the fosion enthalpy to increase 
with the time. For example the increase can be none or limited to only 2-4 J/g after a week. 
Water may be present in these adducts. Its content can be lower than 0.8%wt and preferably 
lower than 0.6%wt based on the sum of MgCfc, efhanol and LB. 

Particulariy interesting are flie adducts showing, in the DSC profile, only one peak, however, 
additional peaks in flie 95-98°C r^on may be present Li the latter case however, the fosion 
enflialpy associated to them is lower than 30% of the total fosion enthalpy, preferably lower than 
20 and more prefaably lower than 10%. The DSC anafysis is carried out usmg the ^paratus and 
the methodology described hereinafter. 

It is possible, but not strictly required, that also the adduct of the present invention are 
characterized by an X-ray diffraction spectrum in which, in the range of 29 diffraction an^es 
between 5° and 15°, the three main diffraction lines are present at diffraction angles 29 of 8.8 ± 
0.2° 9.4 ± 0.2° and 9.8 ± 0.2°, fte most intense difflbactian lines bemg the one at 20=8.8 ± 0.2°, 
the intensity of the oflier two diffraction lines being at least 0.2 times flie mtensity of fte most 
intense drEfraction line. 

The adducts of the present invention can be prq)ared according to several methods. In particular 
the general mefliods described in WO98/44009 are suitable. If the water content should be 
reduced a particular attention should be paid to flie water content of the reactants. Both MgCb 
and EtOH are in feet highly hygroscopic and tend to incoipomte water in their structure. As a 
result, if the water content of the reactants is relatively high, the final MgCfc-ElOH adducls may 
contain too high water content even if water has not been added as a separate companent Means 
for contix>lling or lowering the water content in solids or fluids are well known in the art. The 
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water content in MgCb can be for example lowered by drying it in an oven at Hgh ten?)eiataiies 
or by reacting it with a compound which is reactive towards water. As an exan5>le, a sheam of 
HQ can be used 10 remove water from MgCl2. Water from the fluids can be removed by various 
techmques such as distillation or by allowing the fluids to become in contact wifli substances 
enable to subtract water such as molecular aeves. Once fliis precautions have been taken, the 
reaction between the magneaum chloride and eftanol to produce flie adducts of the invention can 
be carried out according to various methods. 

According to one of these mefliods flie adducts are pr^)aiBd by disper^ flie particles of 
magnesium dichloride in an inert Kquid immisciTjle wifli and chmrically mert to fte molten adduct, 
heating the system at temperature equal to or higher tiian flie melting tenq,erature of 
MgCk-eflianol adduct and then adding Ihe desired amount of alcohol in v^ur phase. 
D^ding on to physical properties, fhe LB can be added either wifli the MgCb or with the 
E10H in gas phase. The temperature is kept at values such that fhe adduct is completely melted, 
lie molten adduct is to emul^ in a Uqmd medium wWch is immisca>le ^ 
inert to it and to quenched by contacting tiie adduct with an inert cooling Hquid, thereby 
obtaining fhe solidification of Hoe adduct 

The hquid in which tibe MgCh is dispersed can be ar^ liquid immiscible wifli and chemically inert 
to flie molten adduct For example, ahphatic, aromatic or cydoaUphatic hydrocaAons can be used 
as well as silicone oils. Aliphatic hydrocarbons such as vaseBne oil are particularly preferred. Afler 
flie MgCh particles are dispersed in the inert hquid, flie mixture is heated at temperatures 
preferably higher to 125°C and more preferably at temperatures higher to 150«C. 
Convenienflr, vaporized alcohol is added at a temperatare equal to or lower to flie 
tetnperature of fhe mixture. 

According to anoflier mefliod, the adducts of flie invention are prepared by contacting MgCla. flie 
LB and etool in flie absence of flie inert Hquid dispersant, heating flie system at flie melting 
tempemture of flie adduct or above, and maintaining said conditions so as to obtain a completely 
melted adduct. Said molten adduct is to emulsified in a hquid medium wMch is immiscible wifli 
and chemically inert to it and finally quenched by contacting flie adduct wifli an inert cooling 
Kquid fliereby obtaining flie sohdification of tiie adduct. hi particular, flie adduct is preferably kept 
at a temperatui^ equal to or higher to its melting temperature, under stirring conditions, for a 
time period equal to or greater to 10 hours, preferably from 10 to 150 hours, more preferably 
from 20 to 100 hours. Alternatively, in order to obtain flie sohdification of flie adduct, a spray- 
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cooling process of the molten adduct can be earned out. 

All ihese methods provide soHd adducts having a spherical moqdiology, which ate very suitable 
in the ptepamtion of spherical calalyst companents for Ihe polymerization of olefins and in 
particular for the gas-phase polymerization process. 

The catalyst components to be used in the polymerization of olefins comprise a transition metal 
compound of one of the groups IV to VI of the Periodic Table of Elements, supported on the 
adducts of the invention. 

A method suitable for the preparation of said catalyst components, comprises the reaction 
between &e adducts of tixe invention and the transition metal compound. Among transition metal 
compounds particularly preferred are titanium compounds of formula Ti(ORpi[,. in whidi n is 
comprised between 0 and y; y is the valence of titanium; X is halogen and R is an alkyl radical 
having 1 -8 carbon atoms or a COR group. Among them, particularly prefeaed are titanium 
compounds having at least one Ti-halogen bond such as titanium tetrahaKdes or 
halogenalcoholales. Prefenred specific titanium compounds are TiCt, TiCU Ti(OBu)4 
Ti(OBu)Cl3, Ti(OBu).Cb, Ti(OBu)3a. Proferably the reaction is carried out by suspending fl,e' 
adduct in cold TiCl* (generally 0°C); flien the so obtained mixture is heated up to 80-130°C and 
kept at this temperature for 0.5-2 hours. After that the excess of TiCl, is removed and the sohd 
component is recovered. The treatment witii TiCU can be carried out one or more times. 
The reaction between transition metal compound and the adduct can also be carried out in the 
presence of an electron donor compound (internal donor) in particular when the preparation of a 
stereospecific catalyst for tiie polymerization of olefins is to be prepared Said electron donor 
compound can be selected ftom esters, ethers, ammes, silanes and ketones, m particular, tiie 
alkyl and aryl esters of mono or polycarba^lic adds such as for example esters of benzoic 
phlhaKc, malonic and succinic add ai« prefen^d. Spedfic examples of such esters are n-' 
butylphflialate, di-isobutylphthalale, di-n-octylphflialate, diethyl 2,2.diisopropylsuccinate, dietiiyl 
2,2-dicyck>hexyl-8ucdnate, etl^l4)enzoate and p-eflioxy ethyl-benzoate. Moreover, can be 
advantageously used also the 1,3 diethers of tiie fomiula: 
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wherein R, R', R", R"", R"^ and R"" equal or different to each other, are hydrogen or hydrocarbon 
radicals having ftom 1 to 1 8 carbon atoms, and R^ and R^, equal or different from each oth^ 
have 1he same meaning of R-R"" except that they cannot be hydrogen; one or more of ^e R-R"^ 
groins can be linked 1o fonnacycle. The 1,3-diefliers in v^chR^ andR^ are selected from Ci- 
CU dkyl radicals are particularly piefecDed. 

The electron donor con^wund is generally present in molar ratio wi& respect to the magnesium 
comprised between 1:4 and 1:20. 

Preferably, Ihe particles of the soHd catalyst components have substantially spherical morphology 
and an average diameter comprised between 5 and 150^m. Wifli the tenn substantial spherical 
morphology are meant those particles having a ratio between the greater and smaUer axis equal to 
or lower than 1 .5 and preferably lower flian 1.3. 

Before flie reaction wifli the tiansitian metal con?)Ound, the adducts of the present invention can 
also be subjected to a dealcoholation treatment aimed at lowering fee alcohol content and 
increasing the porosity of fee adduct itself The dealcoholation can be carried out acceding to 
known mefeodologies such as feose described in EP-A-395083. Depending on fee extent of fee 
dealcoholation treatment, partially dealcoholated adducts can be obtained having an alcohol 
content generally ranging from 0.1 to 2.6 moles of alcohol per mole of MgCfc. Afler fee 
dealcoholation tieatinent fee adducts are reacted wife fee ttansition metal con^und, accoiding 
to fee techniques described above, in order to obtain fee soUd catalyst components. 
The soUd catalyst conqwnents according to fee present invention show a surface area (by B.E.T. 
mefeod) g^eially between 10 and 500 m'/g and preferably between 20 and 350 m"/g, and a total 
porosity (by BJE.T. mefeod) higherihan 0.15 cmVg preferably between 0.2 and 0.6 cmVg. 
The catalyst components of fee invention form catalysts foe the polymerization of alpha-olefins 
CH2=CHR, vfbsx&n R is hydrogen or a hydrocaitoon radical having 1-12 carbon atoms, by 
reaction wife Al-alkyl compounds. The alkyl-Al confound is preferably chosen among fee 
tiialkyl aluminum compounds such as for example tiiefeylaluminum, triisobulylaluminum, 
tri-n-butylaluminum, iri-n-hexylaluminum, tii-n-octylaluminum. It is also possible to use 
alkylaluminum haUdes, alkylaluminum hydrides or alkylaluminum sesquichlorides such as 
AlEtiCl and Al2Et3Cl3 optionally in mixture wife said trialkyl aluminum compounds. 
The Al/Ti ratio is higher fean 1 and is generally comprised between 20 and 800. 
In fee case of fee stereoregular polymerization of a-olefins such as for exan^le propylene and 1- 
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butene, an elecfron donor compound (external donor) which can be the same or di^rent from 
the compound used as internal donor can be used in the preparation of the catalysts disclosed 
above. In case the intemal donor is an ester of apolycarboxylic acid, in particular a phthalate, the 
external donor is preferably selected from the silane compounds containing at least a Si-OR link, 
having the formula Ra Vsi(OR% where a and b are integer from 0 to 2, c is an integer from 1 
to 3 and flie sum (a+b+c) is 4; R\ R\ and R^ are alkyl, cycloalkyl or aryl radicals with 1 -1 8 
caibon atoms. Particularly preferred are the silicon compounds in which a is I , b is 1 , c is 2, at 
least one of R^ and R^ is selected from branched alkyl, cycloaJkyl or aiyl groups with 3-10 carbon 
atoms and R' is a Ci-C,o alkyl group, in particular methyl. Examples of such prefeaed siUcon 
compounds are methylcyclohexyldimethoxysilane, diphenyWimethoxysilane, mefhyl-t- 
butyldimethoxysflane, dicyclopentyldimelhoxysilane. Moreover, are also preferred the siHcon 
compounds in which a is 0, c is 3, R^ is a branched sSkyl or cycloalkyl group and R^ is mefliyL 
Examples of such preferred sfficon compounds are cyclohexyitrimetho>g^ane, t- 




lane. 



Also the 1,3 diethers having the previous^ described formula can be used as external donor. 
However, in the case 1,3-dielhers are used as intemal donors, the use of an external donor can be 
avoided, as the stereospedfidty of the catalyst is already sufficiently high. 
As previously indicated the components of the invention and catalysts obtained therefrom find 
WKcations in the processes for the (co)polymerization of olefins of formula CKb-CHR in which 
R is hydrogen or a hydrocarbon radical havmg 1-12 carbon atoms. 

The catalysts of the invention can be used in any of flie olefin polymerization processes known in 
the art They can be used for example in slurry polymerization using as dfluent an inert 
hydrocarbon solvent or bulk polymerization using the Hquid monomer (for example propylene) as 
a reaction medium. Moreover, they can also be used in flie polymerization process carried out in 
gas-phase operating in one or more fluidized or mechanically agitated bed reactors. 
The polymerization is generally carried out at temperature of from 20 to 120^C, preferably of 
from 40 to 80-C. when the polymerization is carried out in gas-phase the operating pressure is 
generalfy between 0. 1 and 1 0 MPa, preferably between 1 and 5 MPa hi the bulk polymerization 
the operating pressure is generally between 1 and 6 MPa preferably between 1.5and4MPa. 
The catalysts of the invention are very usefid for preparing a broad raiige of polyolefin products. 
Specific examples of the olefinic polymers ^h can be prepared are: hi^ density efl^rlene 
polymers (HDPE, having a density higher than 0.940 g/cc), comprising ethylene homopolymeis 
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and copolymers of efliyleiie wilh alpha-olefins having 3-12 carbon atoms; linear low density 
polyethylenes (LLDPE, having a density lower lhan 0.940 g/cc) and very low density and vtim 
low density (VLDPE and ULDPE, having a density lower than 0.920 g/cc, to 0.880 g/cc) 
consisting of copotymers of ethylene with one or more alpha-olefins having fiom 3 to 12 carbon 
atoms, having a mole content of units derived fiom flie ethylene higher than 80%; isotadic 
polypropylenes and crystalline copolymers of propylene and ethylene and/or oflier a^ha-olefins 
having a content of units derived fiom propylene higher than 85% by wei^ copolymers of 
propylene and 1-butene having a content of units derived fiom l-butene comprised between 1 
and 40% by weight; heterophasic copolymers con^xrising a crystalline polypropjdene malrix and 
an amorphous phase comprising copolymers of propylene with ethylene and or oftier alpha- 
olefins. 

The following exan^les are given to illustrate and not to limit the invention itself. 
CHARACTg-PTZATTON 

The properties reported below have been determined accarding to the following mefliods: 

The DSC measurement were carried out with a PERKIN ELMER DSC 7 instrument at a 

scanning rate of S^Omin in the range 5-125°C. Akuninum capsules having a vohane of 40|jl filled 

with the samples in a dry-box were used in order to avoid Itydration of the sanq)les. 

The content of alcohol and other LB was determined via GC analysis. 

EXAMPLES 

General itmcedme for the preparation of the catalvst component 

Into a 11 steel reactor provided with stirrer, 800cm' of TiCU at 0°C were introduced; at room 
temperature and whilst stirring 16 g of the adduct were introduced together with an amount of 
diisobutyl^thalate as internal donor so as to give a donoiyMg molar ratio of 10. The whole was 
healed to 100°C over 90 minutes and these conditions were maintained over 120 minutes. The 
stirring was stopped and afler 30 minutes the Hquid phase was separated firan flie sedimented 
solid maintaining the temperature at 100°C. A fiirther treatment of flie soM was carried out 
adding 750 cm' of Tia4 and heating the mixture at 120°C over 10 mm. and maintaining said 
conditions for 60 min under stirring conditions (500 rpm). The slimng was then discontinued and 
after 30 minutes the hquid phase was separated fmm the sedimented solid maintaining the 
temperature at 120°C. Thereafter, 3 washings with 500 cm' of aiihydious hexane at 60°C and 3 
washings with 500 cm' of anhydrous hexane at room temperature were carried out. The soHd 
catalyst component obtained was tiien dried under vacuum in nitrogen environment at a 
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temperature ranging from 40-45°C. 
General procedure for the polvmeri2atioTi test 

A 4 Hire steel autoclave equipped with a stirrer, pressure gauge, tteimometer, calafyst feeding 
system, monomer feeding lines and theimostatting jackel, was used. The reactor was charged 
with 0.01 gr. of solid catalyst compoDent 0,76 g of TEAL, 0.076g of dicyclopentyldimetoxy 
silane, 32 1 of propylene, and 1.5 1 of hydrogen. The system was heated to 70°C over 10 min. 
under stirring, and maintained under these conditions for 120 min. At the end of the 
polymerization, the polymer was recovered by removing any unreacted monomers and was dried 
under vacuum. 
EXAMPLE 1 

Ihavessel reactor equipped wiflialKA RE 166 stirrer cantaimng 136.63 g of anhydrous EtOH, 
and 0.93 g of butanol at room temperature were intix)duced under stirring 93.16 g of MgCfc. 
Once the addition of MgCfc was con^leted, tiie temperature was raised up to 125°C and kept at 
this value for 3 hours. After that, 1600 cm^ of OB55 vaseline oil were introduced and, while 
keying the temperature at 125°C, the stirring was brought to 1500 rpm and kept at that value 
fisr two minutes. After that time the mixture was discharged into a vessel containing hexane 
which was kept under stirring and cooled so that the final temperature did not exceed 12°C. 
After 12 hours, the soHd particles of the MgCMtOH adduct recovered were then washed with 
hexane and dried at 40''C under vacuum. The compositional analysis showed that liiey contained 
54.2 % by weight of EtOH and 0.3% wt of butanol. 

The DSC profite showed a peak at 105.6°C, with an associated ftision enthalpy of 90.1 J/g. The 
catalyst componenl, prepared according to the general procedure, was tested according to the 
general polymerization procedure described above and gave tiie results reported in Table 1. 
EXAMPLE2 

The same procedure as in example 1 was carried out (MgC12 92.64g, efhanol 138.55g) wifli the 
difference that the amount of butanol was increased to 2.77 g. The soKd particles of the 
MgCMtOH adduct recovered were then washed witii hexane and dried at 40°C under vacuum. 
The compositional analysis showed that they contained 51.1 % by weight of EtOH and 0.7% of 
butanol. 

The DSC profae showed a peak at 107.5°C, with an associated fusion enflialpy of 89.7 J/g. The 
catalyst component^ prepared according to flie general procedure, was tested according to the 
general polymerization procedure described above and gave tiie results reported in Table 1. 
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EXAMPLES 

The same procseduie as in example 1 was carried out (MgC12 86.0 g, elJianol 128.34g) with the 
difference fliat 0.86 g of eftiyknglycol were used instead of butanol. The soUd particles of the 
MgCfe'EtOH adduct recovered were then washed with hexane and dried at 40°C under vacuum. 
The composilianal analysis showed that they contained 57.2 % by weight of ElOH and 0.4% of 
glycol. 

The DSC profile showed a peak at 107.4°C, with an associated fiision enthalpy of 90.1 J/g. The 
catalyst component, prepared according to the general procedure, was tested according to Uie 
general polymerization procedure described above and gave the results reported in Table 1 
COMPARISON EXAMPLE 1 

The procedure of Example 1 was repeated with the difference that no butanol was used. The 
con^sitional analy^ showed fliat the adduct contained 55.1 % by weight of EtOH. The DSC 
profile showed a peak at 109°C, with an associated ftision enthalpy of 102 J/g. The catalyst 
component, prepared according to the general procedure, was tested according to the general 
polymerization procedure described above and gave fbe results reported in Table 1. 



TABLE 1 



Example 


Activity 




Poured bulk density 


1 


65.1 


97.4 


0.41 


2 


65 


98.3 


0.41 


3 


69.6 


97.9 


0.42 


Comp.l 


54 


98.0 


0.376 
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CLAIMS 

1. An adduct conprising MgPh. ethanol and Lewis base (LB) diflferent fiom water, said 
compounds being present in mokr ratios defined by the following foimula MgCfc»(EtOH)n(LB)p 
in which n is from 2 to 6 and p has values satisfying the following equation p/(iHp)<0. 1 . 

2. The adduct according to claim 1 in which p has values satisfying the following equation 
p/(n+p)<0.0125. 

3. The adduct according to claim 1 in which the LB is selected fiom ethers, esters, and compounds 
of formula RXm where R is a hydrocarbon group having from 1 to 20 carbon atoms X is a -NHa, 
a -NHR or -OH group and m is 1 or higher. 

4. The adduct of claim 3 in which R is an allgrl or alldHden group having fiom 1 to 10 carbon atoms, 
X is OH and m is fixan 1 to 6. 

5. The adduct of claim 3in which flie conqwund RXn is selected fiom the groi5> consisting of 
methanol, propanol, isoptopanol, n-butanol, sec-butanol, tert-butanol, penlanol, 2-methyl-l- 
pentanol, 2-efliyl-l-hexanol, phenol, 4-melhyl-l-phenol, 2,6-dimethyi-l -phenol, cyclohexanol, 
cyclqpenlanol, efhjden glycol, prqpylen glycol ,4-butanediol, glycerine, mannitol, polyvinyl- 
alcohol, acetamtrile, ethylenediammine, 3-picoline, tiiethanolammine, friethylammine, 
diisopropylammine. 

6. The adduct according to claim 1 having a fusion enthalpy lower than 1 00 J/g. 

7. The adduct according to claim 1 in which the water content is lower than 0.8%wt 

8. The adduct according to aityone of the preceding claims fiirther characterized by an X-iay 
difftaction speclrum in which, in the range of 29 diflfiactian angles between 5*' and 15°, the three 
main difiOaction lines are present at diGQ:action angles 29 of 8.8 ± 0.2°, 9.4 ± 0.2° and 9.8 ± 0.2° 
the most intense diflBaction lines bemg the one at 29=8.8 ± 0.2°, the mtensily of the other two 
difBaction lines being at least 0.2 times the intensify of the most intense difftaction line. 

9. The adduct according to claim 1 in form of sjdieroidal particles . 

10. A catalyst component for the polymerization of olelBns comprising the product of the reaction 
between a transition metal compound and an adduct according to anyone of the preceding claims. 

11. A catalyst component according to claim 10 in which the transition metal is selected among 
titanium compounds of formula Ti(OR)nX3« in which n is comprised between 0 and 3r, y is the 
valence of titanium; X is halogen and R is an sSkyl radical having 1-8 carbon atoms or a COR 
group. 

12. A catalyst conqwnent according to claim 1 1 in wiach the titanium cQffip)und is selected among 
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TiCh, TiCl4, Ti(OBu)4, Ti(OBu)Cl3, Ti(OBu)2Ck, Ti(OBu)3a 
13. A catalyst ccanpoxient according to claim 10 in which the reaction between the iiansilion metal 



compound and the adduct is carried ovtt in flie presence of an electron donor compound. 

14. A catalyst con^onent according to claim 13 in which the electron donor is selected fixjm esters, 
ethera, amines, and ketones. 

15. A catalyst component according to claim 14 in which the electron donor is selected fiom the 
alkyl or aryl esters of mono or polycarboxylic adds. 

16. A catalyst component according to claim 14 in which the election donor is selected fiom 1,3 
diettiers of the formula: 



wherem R, R^ R"^, and R^ equal or different to each other, are hydrogen or hydrocarbon 
radicals having flxm 1 to 18 carbon atoms, and R^ and R^, equal or different fixim each other, 
have the same meanitig of R-R^ except that thej^ cannot be hydrc^en; one or more of flie R-R 
gtoiqps can be linked to form a cycle. 

17. Catalyst for the polymerization of olefins comprising the product of the reaction between a 
catalyst component according to one of Ihe claims 10 to 16, and an aluminum alkyl compound. 

18. Catalyst for the polymerization of olefins accowJing to claim 17 in which the aluminum compound 

is an Al-tcialkyl compound. 

19. Catalyst fiir the polymerization of olefins according to claim 17 further comprising an external 

donor. 

20. Catalyst for the potymerization of olefins accordii^ to claim 19 in which the external donor is 
selected from the silane compounds containing at least a Si-OR liiik, having the formula 
RaWSi(OR^)c, where a and b are integer from 0 to 2, c is an integer fix>m 1 to 3 and the sum 
(a+b+c) is 4; r\ R^ and R^ are alkyl, cycloalkyl or aryl radicals with 1-18 carbon atoms. 

21. Process for the polymerization of olefins of formula CH2=CtIR, in which R is hydrogen or a 
hydrocarbon radical having 1-12 carbon atoms, carried out in the presence of a catalyst according 
to one of the claims 17-20. 
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ABSTRACT 

Adducts are provided comprising MgCb, elhanol and a Lewis base (LB), said compounds being 
present in molar ratios defined by the foUowing formula MgCl2»(EtOH)n(LB)p in which n is fi»m 
2 to 6 and p has values satisfying tiie following eqpmtion p/(iHi>)<0.1. The said adducte can be 
used as precursor in tiie preparation of high activity ZN catalysts. 
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